Claims 

We Claim: 



1. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable circuitry coupled to the programmable 
hardware element, the method comprising: 

creating a block diagram in response to user input, wherein the block diagram 
specifies at least a portion of the measurement function; 

generating a hardware architecture file based on at least a portion of the block 
diagram, wherein the hardware architecture file describes a hardware implementation of 
the at least a portion of the block diagram; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device; 

the device acquiring a signal from an external source after said configuring; and 
the programmable hardware element and the reconfigurable circuitry in the device 
executing to perform the measurement function on the signal. 

2. The method of claim 1, 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the hardware architecture file. 

3. The method of claim 1, further comprising: 

creating a reconfigurable circuitry configuration file which describes a configura- 
tion for the reconfigurable circuitry; 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the reconfigurable circuitry configuration file. 
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4. The method of claim 1, 

wherein the block diagram includes a first portion that specifies a configuration 
for the programmable hardware element, and wherein the block diagram includes a sec- 
ond portion that specifies a configuration for the reconfigurable circuitry; 

wherein said generating comprises generating the hardware architecture file based 
on the first portion of the block diagram; and 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry based on the second portion of the block diagram. 

5 . The method of claim 1 , 

wherein the block diagram includes a first portion that specifies a configuration 
for the programmable hardware element, and wherein the block diagram includes a sec- 
ond portion that specifies a configuration for the reconfigurable circuitry; 

wherein said generating comprises generating the hardware architecture file based 
on the first portion of the block diagram; 

the method further comprising creating a reconfigurable circuitry configuration 
file based on the second portion of the block diagram, wherein the reconfigurable cir- 
cuitry configuration file describes a configuration for the reconfigurable circuitry. 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the reconfigurable circuitry configuration file. 

6. The method of claim 1, further comprising: 

creating a second block diagram in response to user input, wherein the second 
block diagram specifies at least a portion of the measurement function; 

creating a reconfigurable circuitry configuration file based on the second block 
diagram, wherein the reconfigurable circuitry configuration file describes a configuration 
for the reconfigurable circuitry; 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the reconfigurable circuitry configuration file. 
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7. The method of claim 1, wherein the reconfigurable circuitry comprises re- 
configurable digital circuitry. 

8. The method of claim 1, wherein the reconfigurable circuitry comprises re- 
configurable analog circuitry. 

9. The method of claim 1, wherein the reconfigurable circuitry comprises re- 
configurable digital circuitry and reconfigurable analog circuitry. 

10. The method of claim 1 , wherein the device also includes a processor and 
memory coupled to the programmable hardware element; 

the method further comprising: 

storing an executable program in the memory of the device for execution 
by the processor on the device, wherein the executable program operates with the pro- 
grammable hardware element and the reconfigurable circuitry to perform the measure- 
ment function. 

1 1 . The method of claim 1 , wherein the device also includes a processor and 
memory coupled to the programmable hardware element; 

wherein the hardware architecture file is based on a first portion of the block dia- 
gram; 

the method further comprising: 

generating an executable program based on a second portion of the block 

diagram; 

storing the executable program in the memory of the device for execution 
by the processor on the device. 

12. The method of claim 1, wherein the device is coupled to a computer sys- 
tem; 

wherein said creating, said generating, and said configuring are performed in re- 
sponse to software executing on the computer system. 
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13. The method of claim 1, wherein the block diagram comprises a graphical 
program. 

14. The method of claim 1, wherein the block diagram comprises a portion of 
a graphical program, wherein the graphical program also includes a display portion. 

1 5 . The method of claim 1 , further comprising: 

displaying one or more panels on a display during the programmable hardware 
element in the device executing to perform the measurement function on the signal, 
wherein at least one of the one or more panels displays the measured signal. 

16. The method of claim 15, 

wherein said displaying one or more panels comprises at least one of the one or 
more panels displaying output from the device during said executing. 

1 7. The method of claim 1 5, further comprising: 

receiving user input to at least one of the one or more panels during said execut- 
ing; 

providing the user input to the programmable hardware element; and 
the programmable hardware element adjusting the measurement function on the 
signal in response to the user input. 

1 8 . The method of claim 1 5 , 

wherein the one or more panels comprise a user interface useable for viewing data 
generated by the device during the programmable hardware element in the device execut- 
ing to perform the measurement function on the signal. 

1 9 . The method of claim 1 5, 
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wherein the one or more panels comprise a user interface useable for controlling 
the device and viewing output data from the device during the programmable hardware 
element in the device executing to perform the measurement function on the signal; 

the method further comprising: 

receiving user input to at least one of the one or more panels on the dis- 
play to control the device during the programmable hardware element in the device exe- 
cuting to perform the measurement function on the signal. 

20. The method of claim 15, 

wherein the device is coupled to a computer system, wherein the computer system 
includes the display; 

wherein said displaying comprises the computer system executing software to 
display the one or more panels on the display during the programmable hardware element 
in the device executing to perform the measurement function on the signal. 

2 1 . The method of claim 20, 

wherein the block diagram comprises a portion of a graphical program, wherein 
the graphical program also includes a display portion; 

wherein the display portion of the graphical program specifies the one or more 

panels; 

the method further comprising: 

compiling a portion of the graphical program corresponding to the one or 
more panels into executable code for execution by the computer system. 

22. The method of claim 1 , 

wherein the device operates as an instrument; 
wherein the external source is a unit under test. 

23. The method of claim 1 , further comprising: 
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at least one of the programmable hardware element and the reconfigurable cir- 
cuitry generating a stimulus signal to the unit under test prior to the device acquiring the 
signal from unit under test. 



5 24. A computer-implemented method for configuring a device to perform a 

measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable digital circuitry coupled to the pro- 
grammable hardware element, the method comprising: 

creating a block diagram in response to user input, wherein the block diagram 
10 specifies at least a portion of the measurement function; 

generating a hardware architecture file based on at least a portion of the block 
diagram, wherein the hardware architecture file describes a hardware implementation of 
the at least a portion of the block diagram; 
C3 configuring the programmable hardware element in the device utilizing the hard- 

ly 1 5 ware architecture file, wherein after said configuring the programmable hardware ele- 
# ment implement a hardware implementation of the at least a portion of the block diagram; 

CP configuring the reconfigurable digital circuitry in the device; 

If! 

, " the device acquiring a signal from an external source after said configuring; and 

jZ the programmable hardware element and the reconfigurable digital circuitry in the 

M* 20 device executing to perform the measurement function on the signal. 

^ 25. A computer-implemented method for configuring a device to perform a 

measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable analog circuitry coupled to the pro- 
25 grammable hardware element, the method comprising: 

creating a block diagram in response to user input, wherein the block diagram 
specifies at least a portion of the measurement function; 

generating a hardware architecture file based on at least a portion of the block 
diagram, wherein the hardware architecture file describes a hardware implementation of 
30 the at least a portion of the block diagram; 
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configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable analog circuitry in the device; 

the device acquiring a signal from an external source after said configuring; and 

the programmable hardware element and the reconfigurable analog circuitry in the 
device executing to perform the measurement function on the signal. 

26. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable circuitry coupled to the programmable 
hardware element, the method comprising: 

creating a first block diagram, wherein the first block diagram specifies a first 
portion of the measurement function; 

creating a second block diagram, wherein the second block diagram specifies a 
second portion of the measurement function; 

generating a hardware architecture file based on the first portion of the block dia- 
gram, wherein the hardware architecture file describes a hardware implementation of the 
first portion of the block diagram; 

generating a reconfigurable circuitry configuration file based on the second por- 
tion of the block diagram, wherein the reconfigurable circuitry configuration file de- 
scribes a configuration for the reconfigurable circuitry; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device utilizing the reconfigurable 
circuitry configuration file; 

the device acquiring a signal from an external source after said configuring; and 

the programmable hardware element and the reconfigurable circuitry in the device 
executing to perform the measurement function on the signal. 
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27. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable circuitry coupled to the programmable 
hardware element, the method comprising: 

creating a block diagram, wherein the block diagram specifies the measurement 
function; 

generating configuration information based on at least a portion of the block dia- 
gram, wherein the configuration information describes a hardware implementation of the 
at least a portion of the block diagram; 

configuring the programmable hardware element and the reconfigurable circuitry 
in the device utilizing the configuration information, wherein after said configuring the 
programmable hardware element and the reconfigurable circuitry implement a hardware 
implementation of the at least a portion of the block diagram; 

the device acquiring a signal from an external source after said configuring; and 

the programmable hardware element and the reconfigurable circuitry in the device 
executing to perform the measurement function on the signal. 

28. The method of claim 27, 

wherein the configuration information includes a hardware architecture file; 
wherein said configuring comprises configuring the programmable hardware ele- 
ment using the hardware architecture file. 

29. The method of claim 27, 

wherein the configuration information includes a reconfigurable circuitry configu- 
ration file; 

wherein said configuring comprises configuring the reconfigurable circuitry using 
the reconfigurable circuitry configuration file. 

30. The method of claim 27, 
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wherein the configuration information includes a hardware architecture file and a 
reconfigurable circuitry configuration file; 

wherein said configuring comprises configuring the programmable hardware ele- 
ment using the hardware architecture file and configuring the reconfigurable circuitry us- 
ing the reconfigurable circuitry configuration file. 

31. A reconfigurable measurement system, comprising: 

a computer system comprising a processor, memory and a display; 

wherein the memory stores a block diagram, wherein the block diagram 
implements a measurement function; 

wherein the memory also stores a software program which is executable to 
generate configuration information based on the block diagram, wherein the configura- 
tion information describes a hardware implementation of the block diagram; and 
a device coupled to the computer system, wherein the device includes: 

an input for acquiring a signal from an external source; 

a programmable hardware element, wherein the programmable hardware 
element in the device is configurable utilizing the configuration information; and 

reconfigurable circuitry coupled to the programmable hardware element, 
wherein the reconfigurable circuitry in the device is configurable utilizing the configura- 
tion information; 

wherein after being configured the programmable hardware element and 
the reconfigurable circuitry implement a hardware implementation of the block diagram; 

wherein the programmable hardware element and the reconfigurable circuitry are 
operable to perform the measurement function on an acquired signal. 

32 . The reconfigurable measurement system of claim 3 1 , 

wherein the configuration information includes a hardware architecture file; 
wherein the programmable hardware element is operable to be configured using 
the hardware architecture file. 

3 3 . The reconfigurable measurement system of claim 3 1 , 
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wherein the configuration information includes a reconfigurable circuitry configu- 
ration file; 

wherein the reconfigurable circuitry is operable to be configured using the recon- 
figurable circuitry configuration file. 

34. The reconfigurable measurement system of claim 3 1 , 

wherein the configuration information includes a hardware architecture file and a 

reconfigurable circuitry configuration file; 

wherein the programmable hardware element is operable to be configured using 

the hardware architecture file, and wherein the reconfigurable circuitry is operable to be 

configured using the reconfigurable circuitry configuration file. 

3 5 . The reconfigurable measurement system of claim 3 1 , 

wherein the block diagram includes a first portion that specifies a configuration 
for the programmable hardware element, and wherein the block diagram includes a sec- 
ond portion that specifies a configuration for the reconfigurable circuitry; 

wherein the configuration information includes a hardware architecture file and a 
reconfigurable circuitry configuration file; 

wherein the software program is executable to generate the hardware architecture 
file based on the first portion of the block diagram; and 

wherein the software program is executable to generate the reconfigurable cir- 
cuitry configuration file based on the second portion of the block diagram. 

36. The reconfigurable measurement system of claim 3 1 , wherein the recon- 
figurable circuitry comprises reconfigurable digital circuitry. 

37. The reconfigurable measurement system of claim 3 1 , wherein the recon- 
figurable circuitry comprises reconfigurable analog circuitry. 
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38. The reconfigurable measurement system of claim 31, wherein the recon- 
figurable circuitry comprises reconfigurable digital circuitry and reconfigurable analog 
circuitry. 

5 39. The reconfigurable measurement system of claim 3 1 , 

wherein the device also includes a processor and memory coupled to the pro- 
grammable hardware element; 

wherein the memory of the devices stores an executable program for execution by 
the processor on the device, wherein the executable program operates with the program- 
10 mable hardware element and the reconfigurable circuitry to perform the measurement 
function. 

40. The reconfigurable measurement system of claim 39, 
p wherein the software program is executable to generate the executable 

jn 1 5 program based on the block diagram. 

in 

CP 41 . The reconfigurable measurement system of claim 3 1 , wherein the block 

diagram comprises a graphical program. 

■sssf 

20 42. The reconfigurable measurement system of claim 31, wherein the block 

~f diagram comprises a portion of a graphical program, wherein the graphical program also 
includes a display portion. 

43 . The reconfigurable measurement system of claim 3 1 , 
25 wherein the computer system is operable to display one or more panels on the 

display while the programmable hardware element and the reconfigurable circuitry in the 
device execute to perform the measurement function on the signal, wherein at least one of 
the one or more panels displays the measured signal. 

30 44. The reconfigurable measurement system of claim 31, 
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wherein the software program is executable to select pre-existing configuration 
information based on the block diagram. 

45 . The reconfigurable measurement system of claim 3 1 , 
wherein the device operates as an instrument; 

wherein the external source is a unit under test. 

46. The reconfigurable measurement system of claim 45, wherein the device 
is operable to be coupled to a unit under test (UUT) in order to test the UUT; 

wherein different types of UUTs may be coupled to the device; 
wherein the device is reconfigurable to test the different types of UUTs. 

47. The reconfigurable measurement system of Claim 45, 

wherein different types of UUTs having various testing requirements may be cou- 
pled to the device; 

wherein the reconfigurable measurement system is reconfigurable to test said dif- 
ferent types of UUTs having said various testing requirements. 

48 . The reconfigurable measurement system of claim 3 1 , 

wherein the programmable hardware element comprises a Field Programmable 
Gate Array (FPGA). 

49. The reconfigurable measurement system of claim 3 1 , 

wherein the reconfigurable circuitry comprises a Field Programmable Analog Ar- 
ray (FPAA). 

50. The reconfigurable measurement system of claim 3 1 , 

wherein the reconfigurable circuitry comprises reconfigurable analog circuitry; 
wherein the memory of the computer system stores a graphical analog design 
software program for designing an analog circuit diagram; 
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wherein the analog circuit diagram is used in creating a portion of the configura- 
tion information. 

5 1 . The reconfigurable measurement system of claim 3 1 , 

wherein the configuration information includes a reconfigurable circuitry configu- 
ration file; 

wherein the reconfigurable circuitry is operable to be configured using the recon- 
figurable circuitry configuration file; 

wherein the reconfigurable circuitry comprises reconfigurable analog circuitry; 

wherein the memory of the computer system stores a graphical analog design 
software program for designing an analog circuit diagram; 

wherein the analog circuit diagram is used in creating the reconfigurable circuitry 
configuration file. 

52. The reconfigurable measurement system of claim 3 1 , 

wherein the reconfigurable circuitry comprises a Field Programmable Analog Ar- 
ray (FPAA); 

wherein the memory of the computer system stores a graphical FPAA design 
software program for designing an analog circuit diagram; 

wherein the analog circuit diagram is used in creating a portion of the configura- 
tion information. 

53 . The reconfigurable measurement system of claim 3 1 , 

wherein the memory of the computer system stores a graphical design environ- 
ment for creating the block diagram. 

54. The reconfigurable measurement system of claim 3 1 , 

wherein the block diagram comprises at least a portion of a graphical program; 
wherein the memory of the computer system stores a graphical programming de- 
velopment environment for creating the block diagram. 
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5 5 . The reconfigurable measurement system of claim 3 1 , 
wherein the block diagram comprises a data flow block diagram; 
wherein the memory of the computer system stores a graphical data flow pro- 
gramming development environment for creating the data flow block diagram. 

56. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable circuitry coupled to the programmable 
hardware element, the method comprising: 

creating a block diagram in response to user input, wherein the block diagram 
specifies at least a portion of the measurement function; 

receiving user input specifying a first portion of the block diagram to be imple- 
mented in the programmable hardware element and a second portion of the block dia- 
gram to be implemented by the reconfigurable circuitry; 

generating a hardware architecture file based on the first portion of the block dia- 
gram, wherein the hardware architecture file describes a hardware implementation of the 
first portion of the block diagram; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device based on the second portion 
of the block diagram; 

the device acquiring a signal from an external source after said configuring; and 

the programmable hardware element and the reconfigurable circuitry in the device 
executing to perform the measurement function on the signal. 

57. The method of claim 56, the method further comprising: 

creating a reconfigurable circuitry configuration file based on the second portion 
of the block diagram, wherein the reconfigurable circuitry configuration file describes a 
configuration for the reconfigurable circuitry. 
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wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the reconfigurable circuitry configuration file. 

58. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable circuitry coupled to the programmable 
hardware element, the method comprising: 

creating a first block diagram in response to user input, wherein the first block 
diagram specifies a first portion of the measurement function; 

creating a second block diagram in response to user input, wherein the second 
block diagram specifies a second portion of the measurement function; 

receiving user input specifying the first block diagram to be implemented in the 
programmable hardware element and the second block diagram to be implemented by the 
reconfigurable circuitry; 

generating a hardware architecture file based on the first block diagram, wherein 
the hardware architecture file describes a hardware implementation of the first block dia- 
gram; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device based on the second block 
diagram; 

the device acquiring a signal from an external source after said configuring; and 
the programmable hardware element and the reconfigurable circuitry in the device 
executing to perform the measurement function on the signal. 

59. The method of claim 58, wherein the second block diagram is a sub- 
diagram of the first block diagram. 
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60. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
reconfigurable circuitry, and a processor and memory, the method comprising: 

creating a block diagram in response to user input, wherein the block diagram 
specifies at least a portion of the measurement function; 

receiving user input specifying a first portion of the block diagram to be imple- 
mented in the programmable hardware element, a second portion of the block diagram to 
be implemented by the reconfigurable circuitry, and a third portion of the block diagram 
to be implemented by the processor; 

generating a hardware architecture file based on the first portion of the block dia- 
gram, wherein the hardware architecture file describes a hardware implementation of the 
first portion of the block diagram; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device based on the second portion 
of the block diagram; 

storing a software program based on the third portion of the block diagram in the 
memory for execution by the processor; 

the device acquiring a signal from an external source after said configuring; and 

the programmable hardware element, the reconfigurable circuitry, and the proces- 
sor in the device executing to perform the measurement function on the signal. 

61. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
reconfigurable circuitry, and a processor and memory, the method comprising: 

creating a first block diagram in response to user input, wherein the first block 
diagram specifies a first portion of the measurement function; 

creating a second block diagram in response to user input, wherein the second 
block diagram specifies a second portion of the measurement function; 



Atty.Dkt.No.: 5150-22503 



Page 52 



Conley, Rose & Tayon, P.C. 



creating a third block diagram in response to user input, wherein the third block 
diagram specifies a third portion of the measurement function; 

receiving user input specifying the first block diagram to be implemented in the 
programmable hardware element, the second block diagram to be implemented by the 
reconfigurable circuitry, and the third block diagram to be implemented by the processor 
and memory; 

generating a hardware architecture file based on the first block diagram, wherein 
the hardware architecture file describes a hardware implementation of the first block dia- 
gram; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device based on the second block 
diagram; 

storing a software program based on the third block diagram in the memory for 
execution by the processor; 

the device acquiring a signal from an external source after said configuring; and 
the programmable hardware element, the reconfigurable circuitry, and the proces- 
sor and memory in the device executing to perform the measurement function on the sig- 
nal. 

62. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
reconfigurable circuitry, and a device processor and device memory, wherein the device 
is coupled to a computer system which includes a host processor and a host memory, the 
method comprising: 

creating a block diagram in response to user input, wherein the block diagram 
specifies the measurement function; 

receiving user input specifying a first portion of the block diagram to be imple- 
mented in the programmable hardware element, a second portion of the block diagram to 
be implemented by the reconfigurable circuitry, a third portion of the block diagram to be 
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implemented by the device processor, and a fourth portion to be implemented by the host 
processor; 

generating a hardware architecture file based on the first portion of the block dia- 
gram, wherein the hardware architecture file describes a hardware implementation of the 
first portion of the block diagram; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device based on the second portion 
of the block diagram; 

storing a device software program based on the third portion of the block diagram 
in the device memory for execution by the device processor; 

storing a host software program based on the fourth portion of the block diagram 
in the host memory for execution by the host processor; 

the device acquiring a signal from an external source after said configuring; and 

the programmable hardware element, the reconfigurable circuitry, the device 
processor, and the host processor executing to perform the measurement function on the 
signal. 

63. A computer-implemented method for configuring a device to perform a 
measurement function, wherein the device includes a programmable hardware element, 
wherein the device also includes reconfigurable circuitry coupled to the programmable 
hardware element, the method comprising: 

creating a block diagram in response to user input, wherein the block diagram 
specifies at least a portion of the measurement function; 

executing a utility to automatically specify a first portion of the block diagram to 
be implemented in the programmable hardware element and a second portion of the block 
diagram to be implemented by the reconfigurable circuitry; 
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generating a hardware architecture file based on the first portion of the block dia- 
gram, wherein the hardware architecture file describes a hardware implementation of the 
first portion of the block diagram; 

configuring the programmable hardware element in the device utilizing the hard- 
5 ware architecture file, wherein after said configuring the programmable hardware ele- 
ment implement a hardware implementation of the at least a portion of the block diagram; 

configuring the reconfigurable circuitry in the device based on the second portion 
of the block diagram; 

the device acquiring a signal from an external source after said configuring; and 
10 the programmable hardware element and the reconfigurable circuitry in the device 

executing to perform the measurement function on the signal. 

~ 64. A computer-implemented method for configuring a device to perform an 

W 15 automation function, wherein the device includes a programmable hardware element, 
ill wherein the device also includes reconfigurable circuitry coupled to the programmable 

?5 hardware element, the method comprising: 

111 

e creating a block diagram in response to user input, wherein the block diagram 

q specifies at least a portion of the automation function; 

*2 20 generating a hardware architecture file based on at least a portion of the block 

O diagram, wherein the hardware architecture file describes a hardware implementation of 

the at least a portion of the block diagram; 

configuring the programmable hardware element in the device utilizing the hard- 
ware architecture file, wherein after said configuring the programmable hardware ele- 
25 ment implement a hardware implementation of the at least a portion of the block diagram; 
configuring the reconfigurable circuitry in the device; 
the device acquiring a signal from an external source after said configuring; 
the programmable hardware element and the reconfigurable circuitry in the device 
executing to perform the automation function on the signal; and 
30 the device generating a control signal in response to said executing. 
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65 . The method of claim 64, 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the hardware architecture file. 

66. The method of claim 64, further comprising: 

creating a reconfigurable circuitry configuration file which describes a configura- 
tion for the reconfigurable circuitry; 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the reconfigurable circuitry configuration file. 

67. The method of claim 64, 

wherein the block diagram includes a first portion that specifies a configuration 
for the programmable hardware element, and wherein the block diagram includes a sec- 
ond portion that specifies a configuration for the reconfigurable circuitry; 

wherein said generating comprises generating the hardware architecture file based 
on the first portion of the block diagram; and 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry based on the second portion of the block diagram. 

68. The method of claim 64, 

wherein the block diagram includes a first portion that specifies a configuration 
for the programmable hardware element, and wherein the block diagram includes a sec- 
ond portion that specifies a configuration for the reconfigurable circuitry; 

wherein said generating comprises generating the hardware architecture file based 
on the first portion of the block diagram; 

the method further comprising creating a reconfigurable circuitry configuration 
file based on the second portion of the block diagram, wherein the reconfigurable cir- 
cuitry configuration file describes a configuration for the reconfigurable circuitry. 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the reconfigurable circuitry configuration file. 
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69. The method of claim 64, further comprising: 

creating a second block diagram in response to user input, wherein the second 
block diagram specifies at least a portion of the automation function; 

creating a reconfigurable circuitry configuration file based on the second block 
diagram, wherein the reconfigurable circuitry configuration file describes a configuration 
for the reconfigurable circuitry; 

wherein said configuring the reconfigurable circuitry comprises configuring the 
reconfigurable circuitry utilizing the reconfigurable circuitry configuration file. 

70. The method of claim 64, wherein the reconfigurable circuitry comprises 
reconfigurable digital circuitry. 

71 . The method of claim 64, wherein the reconfigurable circuitry comprises 
reconfigurable analog circuitry. 

72. The method of claim 64, wherein the reconfigurable circuitry comprises 
reconfigurable digital circuitry and reconfigurable analog circuitry. 

73. The method of claim 64, wherein the device also includes a processor and 
memory coupled to the programmable hardware element; 

the method further comprising: 

storing an executable program in the memory of the device for execution 
by the processor on the device, wherein the executable program operates with the pro- 
grammable hardware element and the reconfigurable circuitry to perform the automation 
function. 

74. The method of claim 64, wherein the device also includes a processor and 
memory coupled to the programmable hardware element; 

wherein the hardware architecture file is based on a first portion of the block dia- 
gram; 

the method further comprising: 
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generating an executable program based on a second portion of the block 

diagram; 

storing the executable program in the memory of the device for execution 
by the processor on the device. 

5 

75. The method of claim 64, wherein the device is coupled to a computer sys- 
tem; 

wherein said creating, said generating, and said configuring are performed in re- 
sponse to software executing on the computer system. 

10 

76. The method of claim 64, wherein the block diagram comprises a graphical 
program. 

77. The method of claim 64, wherein the block diagram comprises a portion 
of a graphical program, wherein the graphical program also includes a display portion. 

78. The method of claim 64, further comprising: 

displaying one or more panels on a display during the programmable hardware 
element in the device executing to perform the automation function on the signal, 
wherein at least one of the one or more panels displays the measured signal. 

79. The method of claim 78, 

wherein said displaying one or more panels comprises at least one of the one or 
more panels displaying output from the device during said executing. 

80. The method of claim 78, further comprising: 

receiving user input to at least one of the one or more panels during said execut- 
ing; 

providing the user input to the programmable hardware element; and 
the programmable hardware element adjusting the automation function on the sig- 
nal in response to the user input. 
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8 1 . The method of claim 78, 

wherein the one or more panels comprise a user interface useable for viewing data 
generated by the device during the programmable hardware element in the device execut- 
5 ing to perform the automation function on the signal. 

82. The method of claim 78, 

wherein the one or more panels comprise a user interface useable for controlling 
the device and viewing output data from the device during the programmable hardware 
10 element in the device executing to perform the automation function on the signal; 
the method further comprising: 

receiving user input to at least one of the one or more panels on the dis- 
play to control the device during the programmable hardware element in the device exe- 
cuting to perform the automation function on the signal. 

15 

83 . The method of claim 78, 

wherein the device is coupled to a computer system, wherein the computer system 
includes the display; 

wherein said displaying comprises the computer system executing software to 
20 display the one or more panels on the display during the programmable hardware element 
in the device executing to perform the automation function on the signal 



84. The method of claim 83, 

wherein the block diagram comprises a portion of a graphical program, wherein 
25 the graphical program also includes a display portion; 

wherein the display portion of the graphical program specifies the one or more 

panels; 

the method further comprising: 

compiling a portion of the graphical program corresponding to the one or 
30 more panels into executable code for execution by the computer system. 
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85. The method of claim 64, 

wherein the device operates as a controller; 

wherein the external source is a unit under test. 



86. A reconfigurable automation system, comprising: 

a computer system comprising a processor, memory and a display; 

wherein the memory stores a block diagram, wherein the block diagram 
implements a automation function; 
10 wherein the memory also stores a software program which is executable to 

generate configuration information based on the block diagram, wherein the configura- 
tion information describes a hardware implementation of the block diagram; and 
a device coupled to the computer system, wherein the device includes: 
an input for acquiring a signal from an external source; 
15 an output for generating a control signal; 

a programmable hardware element, wherein the programmable hardware 
element in the device is configurable utilizing the configuration information; and 

reconfigurable circuitry coupled to the programmable hardware element, 
wherein the reconfigurable circuitry in the device is configurable utilizing the configura- 
20 tion information; 

wherein after being configured the programmable hardware element and 
the reconfigurable circuitry implement a hardware implementation of the block diagram; 

wherein the programmable hardware element and the reconfigurable circuitry are 
operable to perform the automation function on an acquired signal and generate a control 
25 signal in response thereto. 

87. The reconfigurable automation system of claim 86, 

wherein the configuration information includes a hardware architecture file; 
wherein the programmable hardware element is operable to be configured using 
30 the hardware architecture file. 
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88. The reconfigurable automation system of claim 86, 

wherein the configuration information includes a reconfigurable circuitry configu- 
ration file; 

wherein the reconfigurable circuitry is operable to be configured using the recon- 
5 figurable circuitry configuration file. 

89, The reconfigurable automation system of claim 86, 

wherein the configuration information includes a hardware architecture file and a 
reconfigurable circuitry configuration file; 
10 wherein the programmable hardware element is operable to be configured using 

the hardware architecture file, and wherein the reconfigurable circuitry is operable to be 
configured using the reconfigurable circuitry configuration file. 

; — " 

=! 90. The reconfigurable automation system of claim 86, 

W 15 wherein the block diagram includes a first portion that specifies a configuration 

iff for the programmable hardware element, and wherein the block diagram includes a sec- 

5tj ond portion that specifies a configuration for the reconfigurable circuitry; 

fi wherein the configuration information includes a hardware architecture file and a 

O reconfigurable circuitry configuration file; 

fZ Z_ 20 wherein the software program is executable to generate the hardware architecture 

O file based on the first portion of the block diagram; and 

wherein the software program is executable to generate the reconfigurable cir- 
cuitry configuration file based on the second portion of the block diagram. 

25 91 . The reconfigurable automation system of claim 86, wherein the recon- 

figurable circuitry comprises reconfigurable digital circuitry. 

92. The reconfigurable automation system of claim 86, wherein the recon- 
figurable circuitry comprises reconfigurable analog circuitry. 

30 
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93. The reconfigurable automation system of claim 86, wherein the recon- 
figurable circuitry comprises reconfigurable digital circuitry and reconfigurable analog 
circuitry. 



5 94. The reconfigurable automation system of claim 86, 

wherein the device also includes a processor and memory coupled to the pro- 
grammable hardware element; 

wherein the memory of the devices stores an executable program for execution by 
the processor on the device, wherein the executable program operates with the program- 
10 mable hardware element and the reconfigurable circuitry to perform the automation func- 
tion. 

y. 95. The reconfigurable automation system of claim 94, 

Jrf wherein the software program is executable to generate the executable program 

ly 15 based on the block diagram. 

y \ 

Jt; 96. The reconfigurable automation system of claim 86, wherein the block dia- 

« gram comprises a graphical program. 

^ 20 97. The reconfigurable automation system of claim 86, wherein the block dia- 

O gram comprises a portion of a graphical program, wherein the graphical program also in- 
eludes a display portion. 

98. The reconfigurable automation system of claim 86, 
25 wherein the computer system is operable to display one or more panels on the 

display while the programmable hardware element and the reconfigurable circuitry in the 
device execute to perform the automation function on the signal, wherein at least one of 
the one or more panels displays the measured signal. 

30 99. The reconfigurable automation system of claim 86, 
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wherein the software program is executable to select pre-existing configuration 
information based on the block diagram. 

100. The reconfigurable automation system of claim 86, 
5 wherein the device operates as a controller; 

wherein the external source is a system being controlled. 

101. The reconfigurable automation system of claim 86, 

wherein the programmable hardware element comprises a Field Programmable 
10 Gate Array (FPGA). 

1 02. The reconfigurable automation system of claim 86, 

wherein the reconfigurable circuitry comprises a Field Programmable Analog Ar- 
ray (FPAA). 

15 

103. The reconfigurable automation system of claim 86, 

wherein the reconfigurable circuitry comprises reconfigurable analog circuitry; 

wherein the memory of the computer system stores a graphical analog design 
software program for designing an analog circuit diagram; 
20 wherein the analog circuit diagram is used in creating a portion of the configura- 

tion information. 

104. The reconfigurable automation system of claim 86, 

wherein the configuration information includes a reconfigurable circuitry configu- 
25 ration file; 

wherein the reconfigurable circuitry is operable to be configured using the recon- 
figurable circuitry configuration file; 

wherein the reconfigurable circuitry comprises reconfigurable analog circuitry; 
wherein the memory of the computer system stores a graphical analog design 
30 software program for designing an analog circuit diagram; 
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wherein the analog circuit diagram is used in creating the reconfigurable circuitry 
configuration file. 

1 05. The reconfigurable automation system of claim 86, 

5 wherein the reconfigurable circuitry comprises a Field Programmable Analog Ar- 

ray (FPAA); 

wherein the memory of the computer system stores a graphical FPAA design 
software program for designing an analog circuit diagram; 

wherein the analog circuit diagram is used in creating a portion of the configura- 
1 0 tion information. 

106. The reconfigurable automation system of claim 86, 

I* wherein the memory of the computer system stores a graphical design environ- 

y ment for creating the block diagram. 

U 15 

f h 1 07. The reconfigurable automation system of claim 86, 

:ij wherein the block diagram comprises at least a portion of a graphical program; 

s wherein the memory of the computer system stores a graphical programming de- 

q velopment environment for creating the block diagram. 

N; 20 

O 1 08. The reconfigurable automation system of claim 86, 

wherein the block diagram comprises a data flow block diagram; 
wherein the memory of the computer system stores a graphical data flow pro- 
gramming development environment for creating the data flow block diagram. 

25 
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